Background. Inflammatory bowel diseases (IBD) are recurrent and refractory which include ulcerative colitis (UC) and Crohn's disease (CD). Clinical researches about acupuncture and moxibustion treatments for IBD are increasing, while systematic reviews about their efficacy remains in a shortage. This study sought to evaluate the efficacy of acupuncture and moxibustion for IBD. Methods. Seven significant databases both in and abroad were searched for randomized controlled trials (RCTs) which compared acupuncture and moxibustion as the main intervention to pharmacotherapy in treating IBD. A meta-analysis was performed. Results. A total of 43 RCTs were included. Among the 43 included trials, 10 trials compared oral sulphasalazine (SASP) with acupuncture and/or moxibustion treatments. A meta-analysis of the 10 trials indicated that acupuncture and moxibustion therapy was superior to oral SASP. Conclusion. Acupuncture and moxibustion therapy demonstrates better efficacy than oral SASP in treating IBD. However, given the limitations of this systematic review and the included literature, definitive conclusions regarding the exact efficacy of acupuncture and moxibustion treatment for IBD cannot be drawn. Extant RCTs still cannot provide sufficient evidence and multicentre, double-blind RCTs with large sample sizes are needed to provide higher-quality evidence.
Introduction
Inflammatory bowel diseases (IBD) encompass a group of chronic nonspecific inflammatory diseases of the bowel with unknown aetiology. The main forms of IBD are ulcerative colitis (UC) and Crohn's disease (CD). UC and CD are similar with regard to their clinical manifestations, diagnosis, and treatment. Clinically, both UC and CD involve the primary symptoms of abdominal pain and diarrhoea. These conditions are refractory and recurrent, causing high levels of patient suffering.
The aetiology and pathogenesis of IBD are not fully understood and, moreover, there is currently no specific treatment. The primary therapeutic approaches in clinical practice are derived from western medicine including traditional treatment with sulphasalazine (SASP; also known as 5-aminosalicyclic acid (5-ASA)) or the administration of steroids, immunosuppressive agents, or new biological agents. However, long-term treatment with steroids and immunosuppressants can cause serious adverse reactions, whereas new types of biological agents not only are expensive and economically burdensome to patients but also have unsatisfactory long-term efficacy.
Since the 1990s, there have been an increasing number of clinical studies of acupuncture and moxibustion treatment for IBD, and the existing investigations have demonstrated that acupuncture and moxibustion can effectively control bowel inflammation by providing multitargeted regulation of the body's physiological balance [1, 2] . However, quality of these clinical studies is uneven, and types are varied. So far, systematic reviews or meta-analyses about acupuncture and moxibustion treatment for IBD are few. Therefore, it is necessary to conduct systematic evaluations and meta-analysis of randomized controlled trials (RCTs) of acupuncture and moxibustion in treating IBD. Also the studies could provide a reference for future clinical treatment and research.
Inclusion Criteria.
(1) Research subjects: included studies were required to have enrolled patients with an unequivocal diagnosis of IBD (including UC and CD); no restrictions on race, age, or sex were imposed. (2) Study design: included studies were required to be RCTs in Chinese or English that evaluated the efficacy of acupuncture and/or moxibustion treatment for IBD. (3) Experimental group interventions: included studies were required to feature an experimental group that mainly received acupuncture and/or moxibustion treatment (including filiform needles, electroacupuncture, moxibustion, or cupping, among other techniques), either alone or in conjunction with other therapies (such as drug therapy), without differentiating among different acupuncture and moxibustion techniques, the selection of acupoints, or needle material. For studies in which the treatment group received acupuncture and/or moxibustion treatment combined with medication, the same drug had to be administered to both the treatment group and the control group. (4) Control group interventions: included studies were required to feature a control group that received medication, placebo, or sham acupuncture controlled treatment(s). (5) Outcome measurements: the outcome measurements of included studies had to include overall clinical efficacy, general conditions, changes in symptoms, serum inflammatory markers, and/or colonoscopic findings. (6) Availability: the full text or sufficiently informative abstracts of included studies had to be accessible.
Exclusion Criteria.
The following types of studies were excluded from this analysis: (1) RCTs that lacked clear diagnostic criteria or basic information of the subjects or interventions; (2) serial observations, case reports, expert The number and reasons of patients who withdraw or exit are described 1
The number and reasons of patients who withdraw or exit are not described 0 experiences, or descriptive analyses without control groups; (3) studies that compared different acupuncture and moxibustion techniques or selection of different acupoints to control groups; (4) studies that compared acupoint injections to drug therapy; (6) studies that were duplicate for retrieving or publishing.
Quality Assessments of the Included RCTs.
The methodological quality of the included trials was evaluated using a modified Jadad quality scale ( score for study quality was 7 points. Studies with scores of 1-3 points were regarded as low-quality investigations, and studies with scores of 4-7 points were regarded as highquality investigations.
Data Retrieval.
In accordance with the predetermined inclusion criteria, two researchers independently performed a rigorous screening to identify qualified trials, and they extracted data from these trials using a predesigned data extraction form independently. The extracted data included methodological features of the studies, demographic characteristics, treatment and control measurements, and primary outcome indicators. A third evaluator verified the consistency of the data, and any inconsistencies were addressed through discussion.
Data Analysis.
The RevMan software package from the Cochrane Collaboration (Oxford, UK), version 5.1, was used for meta-analysis of the data. In the analysis of clinical efficacy, count data were assessed in terms of risk ratios (RRs), and continuous variables were assessed in terms of mean difference (MD). Both count data and continuous variables are expressed as efficacy values with 95% confidence intervals (CIs). If the meta-analysis results exhibited heterogeneity (defined as results of tests of heterogeneity that indicated that < 0.1 and 2 ≥ 50%), then a random effects model will be used to assess combined efficacy values; otherwise, fixed effects models will be used for these assessments. Funnel plot analysis was used to evaluate the presence of publication bias.
Results

The Characteristics and Methodological Quality of the Included Trials.
Using the search and retrieval strategy, a total of 746 studies were initially retrieved from the six aforementioned medical databases, including 152 English studies and 594 Chinese studies. The bibliographic information for these studies was imported into Microsoft Excel, and 348 duplicated titles were deleted. The titles and abstracts of the remaining studies were read to exclude irrelevant studies; after this process, 195 studies remained. These 195 studies were downloaded and full texts were read; using the predetermined exclusion criteria, 152 irrelevant studies were excluded. Finally, 43 studies were selected for inclusion , including 37 studies in Chinese and six studies in English. All of the included studies were published as journal articles. The flowchart for the literature search process is presented in Figure 1 . Among the 43 included studies, there was one CD study [43] and 42 UC studies. These studies included a total of 4,021 patients with IBD; 2,146 of these patients were male (55.9%), 1,691 were female (44.1%), and the gender of the remaining 184 patients (4.6%) was unknown because two studies did not report this information [5, 31] . The average sample size of each included RCT was 93.5 and ranged from 29 to 640.
Acupuncture and moxibustion therapy was the main intervention in the treatment groups of the examined RCTs. These treatments primarily involved acupuncture and/or moxibustion, although certain studies examined acupoint catgut embedding therapy, acupoint application, and auricular acupressure. In particular, among the 43 included studies, acupuncture and moxibustion therapy was used as the intervention method for the treatment group in 17 studies [5, 8, 9, 13-19, 21, 23-25, 28, 36, 45] ; moxibustion treatment was used as the main intervention in 12 studies [5, 8, 9, 13-19, 28, 36] ; acupuncture alone was used in one study [45] ; acupoint catgut embedding therapy was used in two studies [24, 25] ; balance cupping therapy was used in one study [21] ; and acupoint application was used in one study [23] . Comprehensive treatment, using two forms of therapy as an intervention method, was used in 19 studies [3, 6, 7, 12, 20, 22, 26, 27, 29, 31, 33, 35, 37, [39] [40] [41] [42] [43] [44] ; in particular, combinations of two types of acupuncture and moxibustion treatments were used in 10 studies [3, 12, 22, 29, 35, 37, [41] [42] [43] [44] ; a combination of acupuncture and moxibustion with SASP treatments was used in three studies [6, 20, 39] ; a combination of acupuncture and moxibustion with Chinese herbal treatments was used in one study [40] ; and a combination of acupuncture and moxibustion with a retention enema, using traditional Chinese medicine, was used in five studies [7, 26, 27, 31, 33] . A combination of three treatments was used as an intervention method in a total of six studies [4, 10, 30, 32, 34, 38] ; in particular, a combination of three types of acupuncture and moxibustion techniques was used in one study [38] ; a combination of two types of acupuncture and moxibustion techniques and a retention enema using traditional Chinese medicine and/or western drugs was used in two studies [32, 34] ; a combination of two types of acupuncture and moxibustion techniques with Chinese herbal medicine was used in one study [4] ; and a combination therapy of two types of acupuncture and moxibustion techniques with oral western medicine was used in two studies [10, 30] . In addition, a combination of four interventions, including auricular acupressure, oral Chinese medicine, oral western medicine, and an enema with traditional Chinese medicine, was used in one study [11] . The interventions for the control groups consisted of drug therapy; in particular, most of these studies involved a control group that was administered SASP (27 studies). In addition, sham acupuncture was used as a control in two studies [41, 43] .
The main outcome indicators reported in the included studies were overall efficacy, colonic activity indices, clinical symptom scores, fibre colonoscopy results, laboratory test findings (including evaluations of T lymphocyte subpopulations and immunoglobulin), and adverse reactions to treatments. The general data and methodological quality of the included studies are presented in Table 2 , and the interventions and outcome measurements are presented in Table 3 .
The assessments for bias risk revealed that among the 43 RCTs included in this systematic evaluation, nine RCTs reported their random allocation methods [10-12, 18, 25, 29, 40, 41, 43] , three studies utilized appropriate allocation concealment [10, 41, 43] , and the random allocation methods and allocation concealment of the remaining trials were either inappropriate or unclear. One study reported using a singleblind approach [41] , one study addressed its implementation of a single-blind design and the reasons underlying the failure of final implementation [43] , and unclear descriptions of blinding were provided in two trials [30, 37] . Two studies reported the numbers and the reasons of withdrawals from the trials [41, 43] . One study utilised preliminary screening to estimate its sample size before its main experiments [41] . In general, the methodological and report qualities of the included studies were low. Four trials reported followup data [10, 22, 41, 43] . In particular, Zhou and Jin [10] reported that at the 1-year followup, the recurrence rate was significantly lower in the treatment group than in the control group ( < 0.05). Li et al. [22] observed that by the 2-year followup, 11 patients in the treatment group and 12 patients in the control group had experienced recurrences. In a 2004 CD study, Joos et al. [43] found that the efficacy was fundamentally maintained for 12 weeks of followup after treatment ( = 0.059), and the same research group reported in their 2006 UC study [41] that after 16-week follow-up, the primary outcome measurements remained more significantly improved than receiving treatment before ( < 0.001). The remaining included RCTs did not mention follow-up.
Results of Studies with High Jadad Scores.
Three of the 43 included trials were of high quality [10, 41, 43] . Zhou and Jin [10] utilised an RCT to observe the efficacy in UC patients of electroacupuncture combined with ginger-partitioned moxibustion and oral SASP treatment. 220 patients in this trial were randomly divided into the treatment group ( = 110) and the SASP control group ( = 110); the overall clinical efficacy of the treatment group was 84.5%, which was significantly better than the control treatment (68.2%, < 0.05). group (acupuncture combined with moxibustion, = 15) and control group (sham acupuncture, = 14); after 5 weeks of treatment, the Colitis Activity Index (CAI) of the patients in the traditional Chinese medicine group was significantly lower than the CAI of the control group ( = 0.048).
Meta-Analysis
Results. The 43 included RCTs featured complex interventions and different reported outcomes, with no unified efficacy standard. To develop a general understanding of the therapeutic effect of acupuncture and moxibustion therapy for IBD, intervention measurements and therapies for control group were further refined. We limited the treatment group methods to acupuncture or moxibustion alone, or a combination of acupuncture and moxibustion; this limitation produced 10 studies that compared one of the these treatments with oral SASP for the treatment of UC [5, 14-16, 18, 19, 37, 42, 44, 45] . We then conducted a comprehensive efficacy evaluation of the interventions in the 10 RCTs, which featured simple interventions that could be readily compared with oral SASP. In addition, the efficacy criteria for these RCTs were similar, featuring the three outcomes of recently cured, effective, and ineffective; judgements of these outcomes were based on various indicators, such as clinical manifestations, routine stool test results, and colonoscopy findings. The definition of ineffective treatment was consistent among these 10 studies; therefore, a metaanalysis of the overall clinical efficacies determined in these studies could be performed.
Analysis of Overall Clinical Efficacy.
The results of heterogeneity tests indicated that 2 < 50% and > 0.1 for the 10 examined studies and that the overall heterogeneity of subgroups was small ( = 0.28, 2 = 17%); therefore, a fixed effects model was used. The overall efficacy of acupuncture alone, moxibustion alone, or acupuncture combined with moxibustion was greater than the efficacy of western medicine (oral SASP) for the treatment of IBD ( < 0.00001, RR = 5.42, 95% CI [3.38, 8 .68]) (Figure 2 ).
Funnel Plot.
RevMan, version 5.1, was used to conduct a funnel plot analysis of the aforementioned 10 studies, and the resulting graph was symmetrical, suggesting that these studies demonstrated no obvious publication bias (Figure 3 ).
Discussion
Methodological Quality of the Included Trials.
Based on the RCTs examined in this study, the methodological quality of the clinical trials regarding the examined topic was Evidence-Based Complementary and Alternative Medicine 7 [13] Ginger moxibustion SASP + prednisone tablets Efficacy Din et al., 2009 [14] G i n g e rm o x i b u s t i o n S A S P E ffi c a c y [18] Herb-partitioned moxibustion SASP Efficacy, adverse reactions Zhang, 2012 [19] D r u g -s e p a r a t e d m o x i b u s t i o n S A S P E ffi c a c y generally low, and few studies provided robust evidence. Randomization and allocation concealment are among the ways in which bias can arise, and the vast majority of the examined trials only mentioned "randomization", without describing the specific methods used or whether allocation concealment was implemented. Thus, nonstandard "randomization" was widespread. The selective reporting of research results or the loss of trial data can also lead to reporting bias. Among the 43 included trials, only two studies reported the numbers of withdrawals from the study and the reasons; because none of the other trials reported exit data or cases lost to followup, the efficacy conclusions of these trials might be exaggerated. Most of the studies did not utilize blinding, producing a high probability of bias. The overall quality of the studies was low, affecting the strength of the evidence that was examined in this systematic evaluation.
Determinations of Sample
Size. Adequate attention must be devoted to the important factor of sample size in RCTs that address the examined topic. At present, only two relevant RCTs have featured sample sizes of more than 200 individuals. Insufficient sample sizes can reduce the power of a test, resulting in limited reliability of the results and conclusions, that do not truly reflect the overall effects observed in a study. Low statistical power will reduce the magnitude of evidence that RCTs can provide.
Selection of Interventions.
In this study, the specific interventions described in the included studies, which included acupuncture, herb-partitioned moxibustion, gingerpartitioned moxibustion, moxibustion, electroacupuncture, abdominal acupuncture, acupuncture catgut embedding, acupoint application, cupping, and auricular pressure, were treated as one type of therapy, without considering the differences in acupoint selection or therapeutic techniques. Therefore, the results of this study might indicate overall efficacy trends, but they cannot be utilised to draw definitive conclusions, thus limiting the extent to which the conclusions of this investigation can be applied. scores, endoscopic scores, or pathologic scores, the tendency towards subjective judgements weakened the credibility of conclusions regarding the effectiveness of acupuncture and moxibustion. With regard to long-term efficacy, most of the included studies did not conduct long-term followup, or if someone did, either the data for withdraw or the followup methods were not described. As a result, the long-term efficacy of acupuncture and moxibustion treatment for IBD cannot be determined.
The Selection and Measurement of
Suggestions for Future Research.
The objectivity and accuracy of systematic evaluations rely on high-quality RCTs. The findings of this systematic evaluation are somewhat limited due to the generally low quality of the existing studies. Thus, it is recommended that future research should be based on the Consolidated Standards of Reporting Trials (CONSORT) statement [46] . In particular, future studies should provide detailed reports regarding the generation of random allocation sequences and allocation concealment; moreover, to the greatest possible extent, these studies should be blinded and placebo controlled. In addition, a subject flowchart should be utilised to provide detailed accounts of patient withdrawals and loss during trials. Followup should be strengthened, and all of the trial data should be completely reported. In addition, intent-to-treat analysis should be conducted to evaluate therapeutic effects. These measurements will produce clinical RCTs that provide high levels of reliable evidence.
Conclusion
The results of this study suggest that acupuncture and moxibustion treatment demonstrated better overall efficacy than oral SASP in treating IBD. However, given the limitations of this systematic evaluation and the included studies, definitive conclusions cannot be drawn with regard to the specific efficacy of acupuncture and moxibustion treatment for IBD. Currently published RCTs have not provided sufficient evidence for the effectiveness of acupuncture and moxibustion for IBD; thus, multicentre, double-blind RCTs with large sample sizes are still required to provide higher levels of evidence.
